


ABSTRACT

Environmental mcpnitoring at Atomics International is
performed by the Laboratory Unit of the Health and Safety
Section., Soil, vegetation, water, ard air are rcoutinely
sampled up to & distance of 10 milies from Atomies International
property. Average radioactivity concentrations measured during
the first 6 months of 1963 differed only slightly from the 1962
averages, except for vegetaticn and air both of which showed a
significant increase in beta-gamma radiocactivity. These
increases are attributed to nuclear weapons tests, not %o

Atomics International operations,
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Figure 1. Atomics International World Headquarters



Figure 2. Atomics International Nuclear Development Field Laboratory
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I. SUMMARY

Atomics International, a Division of North American Aviation,
Incorporated, has been engsaged in atomic energy research and develop-
ment since 1946, The company designs, develops, and constructs
nuclear reactors for central station and compact power plants and

for medical, industrial, and scientific applications.
’ ’ P

The company occuples modern facilities in Canoga Park,
California, approximately 23% miles northwest of downtown Los Angeles
(Figure 1). The 290-acre Nuclear Development Field Laboratory
(Figure 2), equipped with extensive testing facilities for the
support of advanced nuclear studies is in Ventura County in the
Simi Hills approximately 29 miles northwest of downtown Los Angeles.
The location of the above sites in relation to nearby communities is

shown in Figure 3,

The basic concept of radiological hazard control at Atomics
Internstional encourages total containment of radicactive materials
and, through rigid operational controls, minimizes effluent releases
and external radisation levels, The environmental monitoring program
provides a check on the effectiveness of radiological safety procedures

and of engineering safeguards incorporated into facility design.,

The environs of Atomics International Headquarters and Nuclear
Development Field Laboratory (NDFL) are surveyed monthly to determine
the concentration of radicactivity in tyvpical surface soil, vegetation,
and water samples. Also, continuous environmental air monitoring
at the sites provides information concerning airborne particulate
radioactivity. This report summarizes environmental monitoring

results for the first six months of 1963,

So0il and vegetation are sampled monthly at 51 locations,
Thirteen sampling stations are located within the boundaries of
Atomics International's sites and are referred to as "on-site"
stations. The remaining 38 stations, located within a 10 mile

radius of the sites, are referred to as "off-site" stations.



AL, ENVIRONMENTAL RADIOACTIVITY DATA
The average radiocactivity in 611 soii and vegetaiion
samples is presented in Tables I arné II,
TABLE I
SOIL RADIQACTIVITY DATA
1962 First Zalf 1363
. fotivit Average Average
Area | activity No. Samples uuc/grac Neo. Samples uuc/gram
On a 147 0.42 to C.uk 78 0,42 to 0,45
site| B-Y 147 48 78 4l
Off e 453 0.35 to C.hl 227 0,39 to 0.k3
site| B-y 453 47 227 4
TABLE II
VEGETATION RADIOACTIVITY DATA
1962 . First Half 1963
. rotivity Average Average
ATEa | RCTIVILY | vy, Samples uuc/gram sash No. Samples uuc/gram ash
On a 147 Q.44 to 045 78 0.51 to 0.52
site| B-y 147 300 78 558
off a 433 0,42 tg O 44~} 228 O.4h to 0.U5
site| B-v 453 406 228 489
Process water used at the NDFL is obhtained from wells
and stored in 50,000 galillon tanks. Potable water is de_ivered
to the site by a vendor and is not radicanalyzed. Well water
is sampled monthly from the supply line at two locations, The
average well water radicactivity is presented in Tabie III.
TABLE III
WELL WATER RADIOACTIVITY DATA
1962 First Half 1963
o3 Average Average
Location j Activity No. Samples uuc/liter No. Samples uuc/liter
a
NDFL _2b 0,20 to 0.21 12 0.22 to 0.23
B‘Y _2h 12 12 10

O



TABLE IV
CIATSWORTE R=SERVCOIR WaATmR RADICACTIVITY DATA

1562 First Zaif ZGE3
Samu_e | =ctivity Averazs aAverage
Tyoe ¥o.Samnlies| uus/iizer |No.Samoles | uuc/lizer
[axe a 4z, 0.66 to 0.67 24 Te73
Surface —~ - - .

i B-v i1 19 2i 19
Supply a 12 0.50 & C.hb
Inlet - - ~ -

B-r 12 13 & 2L o il

d:
is verfcrrsa ccontirucsusly at both the headqua“te ard NOFL sizes.
Air Is drawr tharcugh a fi”ter whick is ccunted, after a Zec~-ncur

decay rericd, for Zcng-lived radicaciivity. The average
concentraticn of lorg-lived beta ermitzers is presented

Takle V.,



TABLE V
ATIRBORNE RADICACTIVITY DATA

1962 First Half 31563
Locatior | Aczivity Average Average
ati ot | ¥o.Samoes | uuc/m Fo.Samples [ uuc/m
Head~- _ 24 . .
quarters B Y 345 745 =47 J.0
NDFL B-y 314 5.6 ik 6.9

CONCLUSIONS AND DISCUSSION OF DATA

Table I shows vpcssible s2ight increases over the 1952 average
ir alipha radicaciivity and distinct cdecreases In beta-gamma

radiosctivicty for beth on-site and off-site soil sampies.

Table II shows a siight increase in on-site znd off=-site
vegetation alpha radicactivity. Beta-gamma radioactivity
ircreased significantly in both on-site and off-site vegetation.
The per ceant ircrease in off-site vegetation beia-gamma radio=-
activity is slightly higher than for on-site vegetation, indicating

a general increase throsughcut tre local area,

Table III shcows a siight increase and decrease in NDFL well
water aipka ard beta-gzamma radicactivity, respectively. Table IV
shews that alpka radioactivity in Chatswerth Reservoir surface
water increzsed and that bela-gamma radicactivity remained constant,
while supply inle:t weiter alpha and beta-gamma radioactivity
decreased slightly. Reservcir supply water originates in the
Sierra Mountains and is transported to Los Angeles by rivers and
agueducts. Radioactivity in NDFL well water is generaily less
than in reservoir water, toth surface and suprly, thereby indicating
a negligible contribution tc ground water radicactivity by itomics

Internsational operations.

Table V shows increases in airborne radicaciivity at beth
the NDFL and Headcuarters sites. The per cent increase being nearly
equal at both sites and past decay analysis having shcwn tke radio-
activity to bpe weapon~rroduced fission procucts, the increases are

not attricuted to Atomics International operatioms,
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Russell Valley ard vicirity, and

the Chazsworthk Reservsir, Fifty-

®

cre soll and vegetaticn sampiing stztions are currently esztablishe
within these areas. The maxirum sampling station distence fro=z
the Nuclesr Development Field Laboratory is aprroximately _C miles,

and thke tc:tal survey area comprises apvroximaszely 15 sguare riles,
roling statica _oczticns are indicated con Figures 4, 5, &, 7, and
in Table VI,
Durirg eack seriannual reverting reriod aroproximately 205 scil,

205 vegetaticen, 42 water,

obtained and analyzed by tne Eealth ard Safety

alplka and/cr beta-zamra radioactivity.

activity levels are low and

tution by Atcmics In

rnztlional,

routinely verformed cn eavironmental

be rerformed if warranted.

there is

and 2325 environmental air samples are

~abecratcry for gross

Since ernvircamerntal radio-
seldom any evidence cf contri-
vecific isotopic ana’yses are not

sarples. Such analysis would
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(—\ STATION

sV-1
SV-2
SV-3%
SV-L
SV-5
SV-6
SV-7
SV-8
SV-9
SV-10
SV-11
SV-12
SV-13
SV-14
SV-15
SV-16

- SV-17
SV-18
SV-19
SV-20
sV-21
SV-22
SV-23
SV-2L
sV-25
SV-26
SV=27
SV-28
SV-29
SV-30
SV-31
SV-32
SV-33

' SV-3k

SV-35

TABLE VI

SAMPLE STATION LOCATIONS

LOCATION

SRE Reactor

SRE Perimeter Drainage Ditch
Building 064 Parking Lot

West of Building 020

Building 363

Rocketdyne Retention Reservoir, PFL
Rocketdyne PFL

Rocketdyne PFL

Rocketdyne PFL

Santa Susana Site Access Road

"Santa Susana Site Access Road

KEWB Reactor

Sodium Cleaning Pad

Canyon below Building 022

Reseda Blvd. and Ventura Blvd.

Topanga Canyon Blvd. and Ventura Blvd.
Topanga Canyon Blvd. and Vanowen St.

Topanga Canyon Blvd. and Saticoy St.

"Santa Susana Site Entrance

Topanga Canyon Blvd, and Devonshire St.
Reseda Blvd., and Devonshire St.
Reseda Blvd. and Nordhoff St.
Reseda Blvd., and Sherman Way
Headquarters

DeSoto Ave., and Plummer St,
Nordhoff St. and Mason Ave,

DeSoto Ave, and Parthenia St,.
Canoga Ave, and Nordhoff St.

Santa Susana Knolls

Los Angeles Ave, at Bridge

Los Angeles Ave. and Sycamore Road
Tapo Canyon

Los Angeles Ave, and Sinaloa Road
Meier Canyon

Brandeis Camp Entrance

14



STATION CON!'T

SV-36
SV-37
SV-38
SV-39
SV-4o
SV-41
Sv-42

sV-43
SV-4k
SV-45
SV-46

SV-47
SV-48
SV-49
SV-50
SV-51

2

11
12
13
R.O.
C.T.
R.D.

E E E E = £ ¥ =

E =2 8 8 E =
B O Q = =

LOCATION CON'T

Moorpark Road and Camarillo Road

Mocorpark Road at Arcturus St.

Moorpark Road and Ventura Blvd.

Ventura Blvd. at Potrero Road

Ventura Blvd. at Cornell Corners (Agoura)

Ventura Blvd. at Calabasas

Non-Radiocactive Materials Disposal Area, Nuclear

Development Field
Chatsworth Reservoir
Chatsworth Reservoir
Chatsworth Reservoir

Chatsworth Reservoir
Northeast Side

Chatsworth Reservoir

Chatsworth Reservoir

Laboratory

Dam - West Side
Dam - Mid Point
Dam - East Side

Perimeter Road -

Perimeter Road - North Side

Perimeter Road - West Side

Adjacent to Rocketdyne Boundary
Burro Flats Access Road (G Street)
Area Adjacent to Calibration Facility, Bldg. 029

SRE Perimeter Drainage Ditch

Rocketdyne Retention

Reservoir, PFL

Well Water from kngineering Test Building
Well Water from Building 363

Rocketdyne Retention
Rocketdyne Retention

Reservoir, PFL

Reservoir, PFL

Run Off Ccllection Sump, ETB and SRE Area

Edison Cooling Tower
SRE Retention Dam

Chatsworth Reservoir
Chatsworth Reservoir
Chatsworth Reservoir
Chatsworth Reservoir

Chatsworth Reservoir

SV - Soil and Vegetation

W - Water

15



SAMPLING AND PREPARATION METHODS
SOIL

Surface soil types availabvle for sampling range from decoxrcsed
granite to ciay and 1oam. Samznles are ccilected frem the top half
irech iayer ¢f ground surface, The soil samnles are pacxzaged and
sealed in plastic ccntainers and returnea tc¢ the laboratory for

analysis.,

Sample preparation for counting ccrsists of transferring
the s0ils tc pyrex beakers and drying in a muffie furnace at 50C°C
for aspproximately § hours. After cocling, the soil is sieved to
obtain a uniform particie size. One-gram aliguots of the sieved
scil are weighed and transferred to stainiess-steel planchets.
The soil is wetted in the tlancket with acetcne, agitated to obtain

uniform thicxness, re-dried, and counted.
VEGETATION

Vegetation samples obtained irn the fieid are of the same plant
tyre wherever possible, generally sunflower or wiid tobacco plant
leaves, These plant tyves maintain a more active rate of growth
during the dry season than do most plarnt types indigencus to the
local area. Vegetation leaves are stripped from the plant and
placed In individual ice cream cartons and returned to the laboratory

for analysis, Plant root systems are not routinely sazmpled.

Vegetsatiorn samples are first washed with tap water to remove
foreign matter, followed by a thorcugh distilled water rinse. The
vegetation is placed in porcelain crucibles and ashed in a muffle
furnace at 50G°C for approximately 8 hours, producing a fine,
completely oxidized ash. Three-hundred milligram aiiqucts of
pulverized ash from each crucible are weighed and iransferred to

stainless-steel planchets for counting.

WATER

Hater samples are obtained monthly from NLDFL wells and from
Chatsworth Reservoir. The water is drawn into 1 liter polyethylene
bottles and returned to the laboratory for analysis,

16



Five hundred ml of water is evaporated to dryness in
crystallizing dishes at approximately 90°C. The residue salts are
transferred to stainless-steel planchets, wetted to produce an
even sample distribution, re-dried under infra-red lamps, and

counted.
AIR

Environmental air sampling is conducted continuously at the
Headquarters and NDFL sites with automatic air samplers operating
on 24 hour sampling cycles. Airborne particulate radiocactivity
is collected on a filter tape which is automatically changed at
the end of each sampling veriod. The filter is removed from the
sampler and counted after the radioactivity is allowed to decay
for at least 72 hours. The volume of a typical daily environmental
alr sample is approximately 21 cubic meters. The minimum detection
limit, which varies scmewhat between samplers due to differences

3

in airflow, is on the order of 0.02 uuc/m”.

When abnormally high airborne activities are observed, the
radiocactivity decay rates are plotted to determine the presence of
short-lived isotopes other than naturally occurring radon, thoron,
and daughters, If fallout is suspected, the decay characteristics
are observed for a period of from several days to several weeks.,
If the radioactivity decays as a function of t-l'a, the data curve
is extrapolated in order to determine the date of origin., This
date is then compared with the dates of publicized nuclear detona-

tions to determine if the abnormal airborne radioactivity was

caused by such detonations.

A graph of long-lived airborne radiocactivity concentrations
detected at the Headquarters facility during 1961, 1962, and the
1963 reporting period is presented in Figure 8., Airborne radio-
activity concentrations subsequent to the nuclear weapons test
series in 1958 had decreassd to relatively insignificant levels
until the resumption of atmospheric testing of nuclear weapons
by the USSR in the fall of 1961. The graph shows abnormally
high airborne radiocactivity beginning in September 1961 and

continuing to the present,

17



Also indicated or the graph are days on which rairnfall wes
recorded at the Hesdquarters facility weatker station. This (:j
illustrates the effect of rrecizitation on airtcocrne radioactivity
leveis, In general, during pericds of precisitatiorn the airvorne
radioactivity decrezsed somewhat cue to the combined effects of
particulate removal from the air by rainfall ang wind conditicns
re

associated with precipitatior in thke iocal area,

18
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C. COUNTING AXKD CALIZKATICN PROCIDURES

in Tab_e VII were deterxined using typical values for preset court,
preset tize, syster efficlencies, tackgrsournd co rates (arzTrox-

irately C.032 cor a and 22 conm B—y ), aré samrzlie size,

TABLE VII
MINIMTM DETECTICN LIMITS

Samcle activity
a
Scil

B-y

Water B_),

Counzting srystem efficijencies are determinea rcocutizely using

ic tre form cf stardard reagent-grade XCL, iz used :tc simulace scil
and vegetation saxples Zor purtceses of caiibration, It zas a
specific aciivity of aprroxizstely 3G drm per graxr of KC1 and a

£ rity, lcng rhalf-iife,

xvected in ervircnmental

t e
amrles; nowever, ike error Intrcduced by tkhis higher erergy has
n
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rilligrars. Trese aligucts are Iransferred tc stsinless-steel
plancnets cf the type used for scil arnd vegetation sarrzles and

activity to ocbserved net counting rate for eachk aliguct Zis plotted
£

unciicn of aliguct weight (see Figure $). The correction

factor (ratic cocrrespondéing to each soil or vegetation sample
gt from tiis grapk and multiplied by the net

e toc obtain sample activity (dpm). This xethod

has zeen proved usable by appiying it to varisusiy sized aligucts
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